Spatiotemporal patterns of IGF-like peptide expression in the silkmoth Bombyx mori predict its pleiotropic actions.
In vertebrates, insulin-like growth factors (IGFs) play important roles in the regulation of growth and development. Although the principal source of circulating IGFs is the liver, IGFs are also secreted by many other tissues, functioning locally through paracrine/autocrine mechanism. In the silkmoth Bombyx mori, Bommo-IGF-like peptide (BIGFLP) is the functional counterpart of vertebrate IGFs and is mainly produced by the fat body, a functional equivalent of the vertebrate liver and adipocytes. However, its production by other tissues has not yet been analyzed. In this study, we systematically surveyed the BIGFLP-producing tissues and stages by means of immunohistochemistry, in situ hybridization and real-time quantitative RT-PCR, showing that BIGFLP is also produced by the neurosecretory cells in the brain, ovariole sheath and testis sheath, in a stage-specific manner. The BIGFLP-producing cells in the brain were identical to the cells that produce bombyxins, insulin-like peptides of B. mori, but the temporal expression patterns of both peptides were totally different. The BIGFLP gene expression in the sheaths of ovariole and testis were induced by ecdysteroid in vitro, similar to the expression in the fat body. A very high BIGFLP immunoreactivity was also found in the pupal nephrocytes, a functional equivalent of the glomerular podocytes in the vertebrate kidney, without the expression of the gene, suggesting that circulating BIGFLP is taken up and degraded by these tissues. Based on the present observations, the physiological functions of BIGFLP in B. mori development are discussed.